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(57) Abstract: A cast brake disc 
comprising a mounting flange (12) 
connected to an annular disc (16) by 
a rotor bell, the rotor bell (14) having 
an axially cast recess, the annular 
disc including cast ventilation vanes 
(38) defining ventilation holes, in 
which the rotor bell includes one or 
more radially orientated cast holes 
suitable, during manufacture, for 
connecting a casting core portion 
providing the axially cast recess to 
a casting core portion providing the 
ventilation holes in which the annular 
disc includes a first braking face (32), 
defining a first braking face plane, 
proximate the mounting flange and 
a second braking face (32) remote 
from the mounting flange, in which 
an edge of the radially orientated cast 
hole is substantially in line with the 
first braking face plane (35B) with 
the centre of the radially orientated 
cast hole being positioned on the 
mounting flange side of said edge. 
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Cast Brake Disc 

The present invention relates to a cast brake disc and a method of making a bare casting for 
a cast brake disc. 

Cast brake discs comprising a mounting flange connected to an annular disc by a rotor bell 
are known. Typically the rotor bell will have an annular cast recess and the mounting 
flange will also have a central cast hole. The rotor bell recess and flange hole are provided 
by the use of a casting core. 

Furthermore it is known to provide the annular disc with ventilation holes. Various 
ventilation patterns can be used and again typically these are provided by a further casting 
core. 

Thus the known method of providing a cast ventilated brake disc is to provide a bottom 
(first) casting mould, position the rotor bell recess and flange hole core in the mould, 
position the (separate) disc ventilation hole core in the mould, close the mould with a top 
(second) casting mould and then pour the casting. Under such circumstances, the mould 
has a horizontal split line. 

In particular because two separate cores are used, they have to be individually supported in 
the mould and the support arrangement takes up mould space. Furthermore, in order to 
evenly support both cores, the brake disc is cast horizontally, i.e. with the plane of the 
annular disc being horizontal. 

This results in cores which take up a considerable amount of casting box space. 
Furthermore, because the first and second cores have to be positioned in the mould 
separately, then close tolerances cannot be achieved. Thus the casting has to be designed 
oversize such that subsequent machining can achieve correct tolerances. Clearly this 
results in a wastage of casting material and also excessive machining costs. 
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Thus according to the present invention there is provided a cast brake disc comprising a 
mounting flange connected to air annular disc by a rotor bell, the rotor bell having an 
axially cast recess, tire annular disc including cast ventilation vanes defining ventilation 
holes, in which the rotor bell includes one or more radially orientated cast holes suitable, 
during manufacture, for connecting a casting core portion providing the axially cast recess 
to a casting core portion providing the ventilation holes in which the annular disc includes 
a first braking face, defining a first braking face plane, proximate the mounting flange and 
a second braking face remote from the mounting flange, in which an edge of the radially 
orientated cast hole is substantially in line with the first braking face plane with the centre 
of the radially orientated cast hole being positioned on the mounting flange side of said 
edge. 

According to a further aspect of the present invention there is provided a cast brake disc 
comprising a mounting flange connected to an annular disc by a rotor bell, the rotor bell 
having an axially cast recess, the annular disc including cast ventilation vanes defining 
ventilation holes, in which the rotor bell includes one or more radially orientated cast holes 
suitable, during manufacture, for connecting a casting core portion providing the axially 
cast recess to a casting core portion providing the ventilation holes, in which the annular 
disc includes a first braking face, defining a first braking face plane, proximate the 
mounting flange and a second braking face remote from the mounting flange, in which no 
part of the radially orientated cast hole is positioned on the second braking face side of the 
first braking face plane. 

According to a further aspect of the present invention there is provided a method of making 
a bare casting for a cast brake disc including the steps of 

providing a first casting mould, 

providing a second casting mould, 

providing a single core having a rotor bell axial recess portion connected to an annular 
disc ventilation holes portion via one or more radially orientated connecting portions, 
mounting the core in the first casting mould, 
closing the mould with the second casting mould 
pouring the casting 
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allowing the casting to cool 

removing the bare casting from the mould, 

such that the annular disc includes a first cast braking face, defining a first cast braking 
face plane, proximate the mounting flange and a second cast braking face remote from 
the mounting flange, in which an edge of the radially orientated cast hole is 
substantially in line with the first cast braking face plane with the centre of the radially 
orientated cast hole being positioned on the mounting flange side of said edge. 

According to a further aspect of the present invention there is provided a method of making 
a bare casting for a cast brake disc mcluding the steps of 

providing a first casting mould, 

providing a second casting mould, 

providing a single core having a rotor bell axial recess portion connected to an annular 

disc ventilation holes portion via one or more radially orientated connecting portions, 

mounting the core in the first casting mould, 

closing the mould with the second casting mould 

pouring the casting 

allowing the casting to cool 

removing the bare casting from the mould, 

such that the annular disc includes a first cast braking face, defining a first cast braking 
plate plane, proximate the mounting flange and a second cast braking face remote from 
the mounting flange, in which no part of the radially orientated cast hole is provided on 
the second cast braking face side of the first cast braking face plane. 

The invention will now be described, by way of example only, with reference to the 
accompanying drawings, in which: - 

Figure 1 is a cross section of a cast brake disc according to the present invention, 
Figure 2 is a view of the cast brake disc of figure 1 taken in the direction of arrow A, 
Figure 3 is a cross section of the cast brake disc of figure 1 showing the casting core and 
mould, 

Figure 3 A shows the casting core of figure 3 in isolation, and 
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Figures 4 to 9 are further cross section views of cast brake discs according to the present 
invention. 

With reference to figures 1 to 3 A there is shown a cast brake disc 10 having a mounting 
flange 12, a rotor bell 14 and an annular disc 16. 

The mounting flange includes a cast central hole 18 and mounting holes 20. The flange 
further includes threaded demounting holes 22. 

The annular disc 16 defines a plane P and includes a first (outboard) braking face 30, 
proximate the mounting flange 12 and a second (inboard) braking face 32. 

The first braking face 30 is provided on an outboard cheek 34 and the second braking face 
is provided on an inboard cheek 36. 

The first braking face 30 defines a first braking face plane 3 5 A. 

The outboard and inboard cheeks are connected via ventilation vanes 38. In this case four 
radially aligned discreet vanes are provided as a set, the set being repeated at 
circumferential intervals around the disc brake, as best seen in figure 2. 

In further examples different vane patterns can be used. 

In particular it should be noted that outboard cheek 34 has a continuous radially inner edge 
34A, radially spaced from an adjacent portion of the rotor bell 14 which provides a 
continuous annular ventilation gap 39. 

The rotor bell 14 is substantially cylindrical in shape and includes 3 radially orientated cast 
holes 40 (only one of which is shown). The holes are positioned circumferentially at 120° 
to each other. Each hole is circular and is nominally 25mm in diameter. The axis of the 
hole is shown at B. It can be seen that an inner edge 42 of the hole 40 is substantially 
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aligned with the first (outboard) braking face 30 with the axis B being positioned on the 
mounting flange (12) side of this edge 42. 

Note that the chain dotted line C defines the bare casting profile of the disc prior to final 
machining. In particular, the first braiding face 30 has a premachined surface 3 OA which 
defines a first cast braking plane 35B. In use, the disc rotates about axis D. 

The bare casting for the cast brake disc 10 is made as follows. 

Figure 3 shows a first (bottom) casting mould 50 (only part shown) and a second (upper) 
casting mould 52. 

The casting moulds typically comprises a casting box (not shown) partially filled with 
casting sand 54 into which the impression of a casting pattern has been impressed. The 
casting box split line is horizontal and is shown at E which, in this case, is coincident with 
the rotational axis D of the disc 10. 

A single casting core 60 is positioned in the casting mould. 

Figure 3 A best shows the casting core 60 which comprises support portions 61, 64 and 70 
which engage the casting sand to support the casting core in the mould. Support portions 
61, 64 and 70 are annular. 

Portion 62 provides the cast mounting flange central hole, and is annular. 
Portion 63 provides die rotor bell axial recess, and is annular. 
Portion 68 provides the annular ventilation gap 39 and is annular. 

Portion 69 provides the ventilation holes and its shape can best be understood by 
consideration of figure 2. 
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Portion 65 provides one of the three radially orientated cast holes 40. Two further portions 
similar to portion 65 are provided circumferentially spaced at 120° from portion 65 to 
provide the other two radially orientated cast holes. 

Portion 66 is annular and circumferentially connects the three radially orientated cast hole 
portions 65. In particular by providing portion 66 the core can be placed in the mould in 
any rotational orientation when considering axis D, i.e. the rotational position of the 
radially orientated cast hole portions 65 within the mould can be random. 

Portion 67 provides an annular projection connected to portion 66. The left hand end of 
portion 67 surrounds the mounting flange 12 and edge 67A of the core substantially aligns 
with edge 12A of the mounting flange. Thus, any casting flash is conveniently located on a 
comer of the finished casting and is therefore easily removable. 

However, in an alternative embodiment portion 67 may be absent from the core which 
would then terminate at the dotted line 68 shown in figure 3 A. Thus, by removal of portion 
67, the mould for the core no longer has to accommodate a draft angle on portion 67. 

It should be noted that since the split line E is horizontal, then the plane P of the annular 
disc is situated vertically within the mould. Thus when using standard moulding boxes, it 
is possible to cast three discs in one moulding box whereas previously when the discs were 
cast horizontally, only two discs per casting box were possible. 

One of the significant costs of casting is the casting sand itself, and in particular the 
cleaning of the casting sand once used. 

Use of the present invention firstly allows less casting sand to be used per casting box 
(since it is possible to cast three discs rather than two) and additionally less casting sand is 
required to be cleaned per disc cast. 

By positioning edge 42 of the radially orientated cast holes substantially in line with the 
first (outboard) braking face 30, the offset of portions 68, 69 and 70 of the core can be 
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minimised whilst maintaining the integrity of the finished disc brake since it has been 
found that when a substantial part of the cast hole 40 lies radially within cheek 34A this 
causes locally increased thermal stresses as a result of heating of the annular disc 16 in use 
resulting in premature failure of the disc. 

The figures 4 to 9 show further embodiments of a cast brake disc according to the present 
invention with features equivalent to cast brake disc 10 labelled 100, 200, 300, 400, 500 
and 600 greater respectively. 

It can be seen from figure 4 that edge 142 is substantially in line with plane 135A. Since 
plane 135A is defined by the finished machine surface of braking face 130, edge 142 is 
positioned to the right of first cast braking face 130A when viewing the figure. It can be 
seen from figure 8 that edge 542 is also substantially in line with the plane defined by first 
braking face 530. 

! I 

Figures 5, 6, 7 and °{ 'show brake discs wherein the edges 242, 342, 442 and 642 are all 
positioned to the left of the associated first braking face, and also to the left of the 
associated fust cast braking face. Such arrangements require a larger offset between those 
portions of the core that provide the cast holes (equivalent to portions 65 of figure 3A) and 
those portions of the core providing the ventilation holes (equivalent to portion 69 of figure 
3 A). Increasing the distance between these two regions of the core makes for a less stable 
core, but nevertheless can pay dividends in the finished article, in as much as locally 
induced thermal stresses beneath the outboard cheek, in use, can be reduced. 
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1 . A cast brake disc comprising a mounting flange connected to an annular disc by a rotor 
bell, the rotor bell having an axially cast recess, the annular disc including cast 
ventilation vanes defining ventilation holes, in which the rotor bell includes one or 
more radially orientated cast holes suitable, during manufacture, for connecting a 
casting core portion providing the axially cast recess to a casting core portion providing 
the ventilation holes in which the annular disc includes a first braking face, defining a 
first braking face plane, proximate the mounting flange and a second braking face 
remote from the mounting flange, in which an edge of the radially orientated cast hole 
is substantially in line with the first braking face plane with the centre of the radially 
orientated cast hole being positioned on the mounting flange side of said edge. 

2. A cast brake disc comprising a mounting flange connected to an annular disc by a rotor 
bell, the rotor bell having an axially cast recess, the annular disc including cast 
ventilation vanes defining ventilation holes, in which the rotor bell includes one or 
more radially orientated cast holes suitable, during manufacture, for connecting a 
casting core portion providing the axially cast recess to a casting core portion providing 
the ventilation holes, in which the annular disc includes a first braking face, defining a 
first braking face plane, proximate the mounting flange and a second braking face 
remote from the mounting flange, in which no part of the radially orientated cast hole is 
positioned on the second braking face side of the first braking face plane. 

3. A cast brake disc as defined in claim 1 or 2 in which the or each radially orientated cast 
hole is circular. 

4. A cast brake disc as defined in any preceding claim in which there are three radially 
orientated cast holes. 

5. A cast brake disc as defined in any preceding claim in which the first braking face is 
separated from the rotor bell by a continuous annular ventilation gap. 

6. A method of making a bare casting for a cast brake disc including the steps of 
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providing a first casting mould, 
providing a second casting mould, 

providing a single core having a rotor bell axial recess portion connected to an annular 

disc ventilation holes portion via one or more radially orientated connecting portions, 

mounting the core in the first casting mould, 

closing the mould with the second casting mould 

pouring the casting 

allowing the casting to cool 

removing the bare casting from the mould, 

such that the annular disc includes a first cast braking face, defining a first cast braking 
face plane, proximate the mounting flange and a second cast braking face remote from 
the mounting flange, in which an edge of the radially orientated cast hole is 
substantially in line with the first cast braking face plane with the centre of the radially 
orientated cast hole being positioned on the mounting flange side of said edge. 

7. A method of making a bare casting for a cast brake disc including the steps of 
providing a first casting mould, 
providing a second casting mould, 

providing a single core having a rotor bell axial recess portion connected to an annular 

disc ventilation holes portion via one or more radially orientated connecting portions, 

mounting die core in the first casting mould, 

closing the mould with the second casting mould 

pouring the casting 

allowing the casting to cool 

removing the bare casting from the mould, 

such that the annular disc includes a first cast braking face, defining a first cast braking 
plate plane, proximate die mounting flange and a second cast braking face remote from 
the mounting flange, in which no part of the radially orientated cast hole is provided on 
the second cast braking face side of the first cast braking face plane. 


4/12/09, EAST Version: 2.3.0.3 


WO 03/0671 1 2 PCT/GB03/00468 

10 

8. A method of making a bare casting as defined in claim 6 or 7 in which the annular disc 
ventilation holes portion define a plane wherein the core is mounted in the first casting 
mould such that the said plane is vertical. 

9. A method of making a bare casting as defined in claim 8 in which the first casting 
mould and the second casting mould have a horizontal split line. 

10. A method of making a bare casting as defined in any one of claims 6 to 9 in which the 
annular- disc ventilation holes portion of the core has a continuous annular ventilation 
gap portion at a radially innermost edge. 

1 1 . A method of making a bare casting as defined in any one of claims 6 to 1 0 in which the 
core includes a continuous annular portion surrounding tire or each radially orientated 
connecting portion. 

12. A method of making a bare casting as defined in claim 1 1 in which the core includes an 
annular projection connected to the continuous annular portion which faces away from 
the first cast braking face. 

13. A method of making a bare casting as defined in claim 12 in which the annular 
projection surrounds the mounting flange of the bare casting. 


4/12/09, EAST Version: 2.3.0.3 


WO 03/067112 


PCT/GB03/00468 



SUBSTITUTE SHEET (RULE 26) 

4/12/09, EAST Version: 2.3.0.3 


WO 03/067112 


PCT/GB03/00468 



SUBSTITUTE SHEET (RULE 26) 

4/12/09, EAST Version: 2.3.0.3 


WO 03/067112 


PCT/GB03/00468 



WO 03/067112 


PCT/GB03/00468 



SUBSTITUTE SHEET (RULE 26) 

4/12/09, EAST Version: 2.3.0.3 


PCT/GB03/00468 



Fig.9. 

SUBSTITUTE SHEET (RULE 26) 

4/12/09, EAST Version: 2.3.0.3 


INTERNATIONAL SEARCH REPORT 


PCT/Gr 03/00468 


According lo Intarnational Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


IPC 7 F16D B22C 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


al search (name of data base and, where practical, search terms used) 


EPO-Internal , PAJ, WPI Data 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category " Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No, 


DE 39 24 849 A (DAIMLER BENZ AG) 

7 February 1991 (1991-02-07) 
column 1, line 3 -column 3, line 23; 
claims 1,13; figure 

EP 0 143 264 A (SCHWAEBISCHE HUETTENWERKE 
GMBH) 5 June 1985 (1985-06-05) 
page 5 -page 11; figures 

EP 1 122 456 A (FRENI BREMBO SPA) 

8 August 2001 (2001-08-08) 

column 4, line 15 -column 6, line 23; 
figures 


10 


Patent family members are listed in annex. 


'E" earlier document but published on or afterthe international 

■L" document which may throw doubts on priority claim(s)or 
h tod to establish the put lion to of another 
citation or other special reason (as specified) 
■O' document referring to an oral disclosure, use, exhibition or 

■P" document published prior to the international filing date but 


"' later document published after the international filing date 
or priority date and not in conflict with the application but 
' " 1 *"~ J "le principleortheory underlying the 


■X" document of particular relevance; tt 



Date of the actual completion of the international search 

10 June 2003 


18/06/2003 


European Patent Office, P.B. 5818 1 
NL-2280 HVRijswijk 
Tel. (+31-70) 340-2040, Tx. 31 65' 
Fax: (+31-70) 340-3016 


Authorized officer 


4/12/09, EAST Version: 2.3.0.3 


INTERNATIONAL SEARCH REPORT 

PCT/GB- 03/00468 

Patent document 
cited in search report 

Publication 
date 

Patent family 
member(s) 

Publication 
date 


DE 3924849 A 07-02-1991 DE 3924849 Al 07-02-1991 


DE 3335807 Al 18-04-1985 

AT 38710 T 15-12-1988 

DE 3475215 Dl 22-12-1988 

EP 0143264 Al 05-06-1985 

ES 292080 U 01-06-1986 

ES 293243 U 01-07-1986 


EP 1122456 

A 

08-08-2001 EP 

1122456 Al 

08-08-2001 



AT 

204364 T 

15-09-2001 



AU 

3173501 A 

17-09-2001 



BR 

0108999 A 

17-12-2002 



CN 

1411539 T 

16-04-2003 



DE 

60000008 Dl 

20-09-2001 



DE 

60000008 T2 

28-03-2002 



DK 

1122456 T3 

27-12-2001 



WO 

0166967 Al 

13-09-2001 



ES 

2161678 T3 

16-12-2001 


4/12/09, EAST Version: 2.3.0.3 


